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Description 

The  present  invention  relates  to  a  continuous  ink 
jet  printing  method  in  which  a  stream  of  ink  droplets 
are  electrostatically  charged  and  then  deflected  by  5 
passage  between  differentially  charged  plates. 

In  such  a  method  a  continuous  stream  of  droplets 
is  produced  and  a  regular  series  of  droplets  are  used 
to  print  a  plurality  of  columns  in  a  matrix  to  define  in- 
dividual  characters.  In  a  given  method  a  regular  num-  10 
ber  of  drops  (or  raster)  are  required  for  each  column 
of  the  matrix,  each  raster  comprising  a  number  of 
printable  drops  and  a  number  of  non-printable  so- 
called  guard  drops  interspaced  between  the  printa- 
ble  drops,  the  number  of  printable  drops  which  are  75 
actually  printed  being  varied  appropriately  for  each 
column  of  each  character  matrix.  Such  a  method  will 
hereinafter  be  referred  to  as  of  the  kind  described. 

Due  to  the  complex  nature  of  the  equation  of  mo- 
tion  affecting  the  drops  (due  to  the  interaction  of  20 
electrostatic,  aerodynamic  forces  on  and  between 
the  drops)  guard  drops  are  provided  in  between  adja- 
cent  printable  drops  in  order  to  reduce  the  amount  of 
compensation  in  the  charging  strategy  of  the  in- 
dividual  drops  in  the  raster.  When  a  particular  printa-  25 
ble  drop  in  the  raster  does  not  require  to  be  printed  for 
a  given  column  in  the  matrix,  that  drop  remains  un- 
charged,  but  guard  drops  are  generally  differentially 
charged  to  a  relatively  low  percentage  level  of  the 
charge  on  the  immediately  preceding  printable  drop  30 
in  order  to  compensate  for  charges  of  opposite  sign 
which  are  induced  into  the  guard  drops  by  the 
presence  of  the  immediately  preceding  printable 
drop.  Thus,  for  example,  a  guard  drop  may  be 
charged  to  a  level  of  about  1  0%  of  the  charge  of  the  3s 
immediately  preceding  printable  drop  and  when  an 
immediately  preceding  printable  drop  does  not  re- 
quire  to  be  printed  and  is  therefore  left  uncharged, 
the  following  guard  drop  will  not  be  deliberately 
charged.  40 

There  is  an  increasing  requirement  for  the  genera- 
tion  of  multiple  lines  of  print  and  in  the  past  this  has 
been  met  by  providing  plural  printing  heads  and  relat- 
ed  apparatus.  However,  this  is  an  expensive  solution 
and  therefore  it  is  desirable  to  be  able  to  print  multiple  45 
lines  of  print  from  a  single  print  head,  but  without  un- 
due  loss  of  printing  speed  whilst  maintaining  print 
quality. 

When  printing  multiple  lines  of  print,  a  gap,  known 
as  the  interline  gap,  has  to  be  left  between  each  line  so 
of  characters,  but  in  a  conventional  method,  the 
raster  used  for  printing  multiple  lines  includes  in 
the  interline  gap  position  a  plurality  of  guard-drops 
or  non-printable  drops  together  with  a  number  of 
printable  (but  not  printed)  drops  in  order  to  achieve  55 
the  desired  interline  gap.  However,  this  method  re- 
quires  a  number  of  wasted  drops  in  the  raster  to 
generate  the  interline  gap  and  as  the  number  of  lines 
of  print  increases  so,  of  course,  does  the  wastage  of 
drops  and  thus  the  time  taken  to  print  a  particular  eo 
column  in  the  matrix.  Character  printing  speed  is 
therefore  reduced. 

To  overcome  these  problems  and  in  accordance 
with  the  present  invention  therefore  a  continuous  ink 
jet  printing  method  of  the  kind  described,  for  printing  es 

multiple  lines  of  print,  comprises  the  step  of  produc- 
ing  a  raster  of  drops  in  which  the  differential  charge 
between  drops  printed  on  opposite  sides  of  an  inter- 
line  gap  is  inreased  in  comparison  with  that  between 
adjacent  drops  to  be  printed  within  a  line,  whilst  the 
number  of  guard  drops"  between  the  printable  drops 
immediately  adjacent  to  the  interline  gap  is  main- 
tained  the  same  or  is  reduced  in  comparison  with 
those  between  the  remainder  of  the  printable  drops, 
whereby  the  distance  between  printed  drops  im- 
mediately  adjacent  to  the  interline  gap  is  increased  in 
comparison  with  the  remainder,  without  increasing 
the  number  of  drops  in  the  raster. 

By  this  means,  the  interline  gap  does  not  include 
wasted  printable  (but  not  printed)  drops  thus  reduc- 
ing  the  overall  number  of  drops  in  the  raster  and  in- 
creasing  the  print  speed. 

For  comparison  purposes,  to  generate  a  three  line 
print  with  each  line  comprising  a  seven  drop  column 
matrix,  a  conventional  method  requiring  a  25  print- 
able-drop  raster  using  two  guard  drops  per  printable 
drop  and  including  two  wasted  printable  (but  not 
printed)  drops  per  interline  gap,  would  require  a  total 
of  75  drops  in  the  raster,  whereas  a  method  accord- 
ing  to  the  present  invention  (having  a  21  printable- 
drop  raster)  utilizing  two  guard  drops  per  printed 
drop,  would  reduce  the  number  of  effectively  lost 
drops  per  raster  from  1  2  to  4,  thus  reducing  the  num- 
ber  of  drops  in  the  raster  to  63  and  giving  an  effective 
speed  increase  of  19%  above  the  conventional 
method. 

It  will  be  appreciated  that  with  an  increase  in  the 
number  of  lines  of  print  required  the  line  of  print  re- 
quiring  the  most  deflected  drops  has  drops  with  sub- 
stantially  increased  charge  levels  over  those  in  the 
least  deflected  printed  line,  in  turn  generating  in- 
creased  repulsive  forces  between  adjacent  drops 
and  greater  errors  in  placement  accuracy.  Also,  due 
to  the  effective  separation  between  printable  drops 
on  either  side  of  an  interline  gap,  the  drop  immediate- 
ly  following  the  interline  gap  may  tend  to  diverge 
toward  the  interline  gap,  the  drop  experiencing  a  high 
aerodynamic  drag  which  tends  to  force  it  closer  to 
the  next  printed  drop  thus  increasing  the  repulsion 
force  between  the  like  charges  on  the  printable  drops 
and  so  causing  greater  divergence  from  the  intended 
trajectory. 

Preferably  therefore,  the  number  of  guard  drops  in 
the  interline  gap  is  reduced  and  the  number  of  guard 
drops  immediately  following  the  printable  drop  im- 
mediately  following  the  interline  gap  is  increased. 

Preferably,  in  order  to  further  minimize  the  number 
of  drops  in  the  raster,  the  groups  of  printable 
drops  forming  the  respective  lines  of  print  have 
different  numbers  of  guard  drops  between  the  printa- 
ble  drops. 

One  example  of  a  method  according  to  the  present 
invention  will  now  be  described  with  reference  to  the 
accompanying  drawings,  in  which: 

Figure  1  is  a  diagrammatic  perspective  view  of  a 
converntional  continuous  ink  jet  printing  head  as- 
sembly; 

Figure  2  is  a  diagrammatic  perspective  view  of  a 
portion  of  a  print  head  assembly  shown  in  printing  ac- 
cording  to  the  present  invention;  and, 
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To  the  right  hand  side  of  the  printed  characters  are 
columns  indicating  the  charge  level  on  each  droplet 
in  column  a,  the  number  of  the  printed  drop  in  column 
a,  the  number  of  the  drop  in  the  raster  generated  for 

5  the  three  lines  of  print,  the  difference  in  charge  be- 
tween  adjacent  printable  drops  and  the  number  of 
non-printable  or  guard  drops  between  each  printable 
drop  in  the  raster. 

It  can  be  seen  from  the  figure  that  the  total  number 
w  of  drops  in  the  printable  raster  is  56,  but  in  addition 

there  are  two  further  nonprintable,  guard  drops  at 
the  end  of  the  raster  which  separate  one  column 
raster  from  the  next.  It  will  be  appreciated  therefore 
that  the  total  number  of  drops  in  the  raster  is  58,  a 

is  reduction,  from  the  conventional  norm  or  75,  of  1  7 
drops,  thus  providing  a  resultant  increase  in  charac- 
ter  printing  speed  of  nearly  30%. 

From  Figure  3  it  can  be  seen  that  the  differential 
charge  between  adjacent  drops  printed  on  opposite 

20  sides  of  the  interline  gaps  17,  1  8  is  larger  than  that 
between  adjacent  drops  printed  within  the  lines  1  3, 
14,  15,  whilst,  at  the  same  time,  the  number  of  guard 
drops  is  either  maintained  the  same  (in  the  case  of 
the  first  line  of  print  1  3  and  first  interline  gap  1  7)  or 

25  is  reduced  (in  the  case  of  the  interline  gap  1  8  in  com- 
parison  with  the  line  of  print  14).  The  increased 
charge  increases  the  distance  between  the  drops  on 
either  side  of  the  interline  gaps  17,  18  whilst  ena- 
bling  there  to  be  no  increase  in  the  number  of  drops 

30  in  the  raster  due  to  the  presence  of  the  interline  gap. 
During  experimentation  by  the  inventors,  from  the 

first  approximation  using  two  guard  drops  per  print- 
ed  drop  and  a  total  of  63  drops  per  raster,  it  was 
found  that  whilst  print  quality  on  the  least  deflected 

35  line  1  3  was  extremely  good,  it  was  significantly  low- 
er  on  the  most  deflected  line  (15),  predictably  due  to 
the  increased  charge  levels  on  the  most  deflected 
line  generating  increase  repulsive  forces  between 
adjacent  drops  and  hence  greater  errors  in  placement 

40  accuracy.  At  the  same  time,  the  least  deflected  drop 
in  lines  14  and  15  showed  a  strong  tendency  to 
diverge  from  the  deflection  axis  toward  the  interline 
gap  17,  18  respectively.  Correct  drop  placement 
could  be  achieved  up  to  a  specific  distance  from  the 

45  print  head,  but  at  much  greater  distances  from  the 
print  head  the  placement  error  became  unaccepta- 
ble. 

Consideration  of  the  forces  influencing  the  drop 
trajectory  divergence  indicated  that  both  of  these 

so  problems  are  substantially  of  an  electrostatic  nature. 
As  adjacent  drops  in  flight  can  be  considered  as  being 
point  charges  and  as  the  charges  on  adjacent  drops 
are  similar,  the  force  between  the  charges  can  be 
considered  as  being  proportional  to  the  square  of  the 

55  charge  difference  and  thus  for  a  least  deflected  drop 
(drop  number  1  )  having  a  charge  voltage  equivalent 
to  approximately  50V  and  a  most  deflected  drop 
(drop  number  2  1  )  having  a  charge  voltage  of  approxi- 
mately  250V  there  is  a  charge  ratio  of  minimum  to 

so  maximum  deflected  drops  of  5  to  1  and  a  ratio  of 
forces  of  25  to  1  .  Thus,  drop  placement  accuracy  (or 
print  quality)  decreases  with  increasing  charge  volt- 
age.  By  reducing  the  guard  drops  on  the  least 
deflected  line  to  one  per  printed  drop  the  force  be- 

65  tween  drops  is  increased,  so  reducing  the  force 

Figure  3  is  a  combined  diagram  and  chart  illustrat- 
ing  printing  according  to  the  present  invention. 

Figure  1  shows  a  conventional  continuous  ink  jet 
printing  head  assembly  1,  shown  printing  a  single 
line  of  printed  characters  2  onto  insulated  electrical 
wiring  3.  The  wiring  3  is  fed  continuously  at  a  sub- 
stantially  constant  velocity  past  the  printing  head  1 
in  the  direction  of  arrow  A. 

In  use,  ink  is  fed  to  a  nozzle  assembly  4  from  a 
source  of  pressurized  ink  (not  shown)  via  an  inlet 
coupling  5.  A  bleed  coupling  6  is  also  provided  for 
bleeding  air  from  the  system  at  shut  down.  The  noz- 
zle  assembly  4  includes  a  piezo-electric  oscillator 
(not  shown)  which  vibrates  in  order  to  break  up  a 
stream  of  ink  generated  within  the  nozzle  assembly 
into  individual  droplets  which  are  then  directed 
downwardly  in  stream  7.  The  droplets  pass  through 
a  gap  in  a  charge  electrode  8  so  that  each  droplet  is 
charged  in  accordance  with  the  position  that  it  is  to 
occupy  in  the  raster  and  also  dependent  upon  the 
character  being  generated.  After  passing  through 
the  charge  electrode  8  the  stream  of  droplets  passes 
between  a  pair  of  deflector  plates  9,  10,  the  (nega- 
tively)  charged  droplets  being  deflected  towards  the 
positive  plate  9  dependent  upon  their  charge  level 
uncharged  droplets  continuing  in  the  same  direction 
and  passing  into  a  gutter  tube  1  1  for  subsequent 
return  to  the  ink  supply  system. 

Figure  1  is  a  very  much  simplified  diagrammatic 
perspective  view  of  the  head  assembly,  various  parts 
having  been  omitted  for  clarity.  In  use  the  charge 
electrode  is  fed  with  an  electrical  signal  phased  in  ac- 
cordance  with  the  phase  of  the  droplets  produced  by 
the  nozzle  assembly  4  and  varying  as  required  to 
charge  the  various  drops  in  the  raster. 

Figure  2  shows  an  enlarged  perpective  view  of 
printing  according  to  the  present  invention  in  which 
one  large  character  size  line  of  print  1  2  or  three 
smaller  character  lines  of  print  1  3,  1  4,  1  5  are  printed 
onto  a  substrate  1  6  moving  in  the  direction  of  arrow 
A  beneath  the  head  assembly  1  .  The  single  line  and 
the  multiple  line  character  each  contain  the  same 
maximum  number  of  printable  drops,  in  the  present 
case  twenty  -one  drops.  In  order  to  switch  from  print- 
ing  a  single  line  to  multiple  lines,  the  charging  strate- 
gy  by  means  of  which  the  droplets  are  charged  by  the 
■charge  electrode  8  (Figure  1  )  is  changed  by  suitable 
control  of  the  electrical  charging  system.  In  practice, 
messages  to  be  printed  are  generated  under  soft- 
ware  control  and  the  charging  strategy  controlled  ac- 
cordingly  by  a  microprocessor.  Control  of  the  charg- 
ing  strategy  by  this  means  is  well  known  and  will  not 
be  described  in  further  detail  as  it  is  not  of  the  es- 
sence  of  the  invention  just  how  the  charge  electrode 
is  charged  in  turn  to  charge  the  doplets  in  the  stream. 

Figure  3  shows  three  lines  of  print  13,14  and  1  5, 
each  formed  by  columns  of  printed  dots  a-j.  By  com- 
paring  the  different  columns  a-j  it  will  be  readily  ap- 
preciated  that  the  maximum  number  of  drops  actual- 
ly  printed  in  each  column  is  twenty  one,  split  evently 
between  the  three  lines  of  print. 

In  order  to  separate  the  three  lines  of  print  13,  14, 
1  5,  it  is  necessary  to  generate  interline  gaps  17,18 
so  that  the  characters  in  the  individual  lines  are  clear- 
ly  distinguished  from  one  another. 
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ratio  between  minimum  and  maximum  deflected 
drops,  enabling  the  same  short  range  correction 
strategy  to  be  used  for  all  print  lines,  to  provide  the 
desired  placement  accuracy. 

Furthermore,  the  least  deflected  drop  of  lines  14 
and  1  5  is  subjected  to  unbalanced  electrostatic 
forces  due  to  the  different  distances  between  adja- 
cent  printable  drops  on  either  side,  the  effect  being 
exaggerated  by  the  least  deflected  drop  experienc- 
ing  a  high  aerodynamic  drag  forcing  it  closer  to  the 
next  printed  drop  and  thus  increasing  the  repulsive 
force  and  causing  greater  divergence  from  the  in- 
tended  trajectory.  To  balance  the  forces  on  either 
side  of  the  drop  the  number  of  guard  drops  in  the  in- 
terline  gap  is  reduced  and,  at  the  same  time,  the  num- 
ber  of  guard  drops  immediately  following  the  least 
deflected  printed  drop  in  lines  1  4  and  1  5  is  increased. 

The  reduction  in  total  number  of  printable  drops 
also  lessens  the  problem  associated  with  the  com- 
pensation  strategy  required  for  long  range  aer- 
odynamic  masking  effects  to  be  overcome,  by  reduc- 
ing  the  number  of  calculations  required  to  be  made  by 
the  microprocessor  equipment  normally  employed 
for  this  purpose. 

The  amount  of  drag  experienced  by  a  drop  de- 
pends  upon  the  pattern  of  drops  flying  in  front  of  the 
reference  drop. 

Unlike  electrostatic  effects  where  only  about  4 
drops  in  front  of  the  actual  printing  (or  reference) 
drop  can  influence  the  latter,  up  to  30  drops  in  front 
of  the  reference  drop  have  been  found  to  contribute 
to  printing  error  if  not  compensated  for,  due  to  aer- 
odynamic  forces  or  wake  created  by  these  leading 
drops.  It  is  quite  obvious  that  trying  to  compensate 
for  even  1  5  drops  in  front  of  the  reference  drop  is  not 
only  time  and  money  consuming,  but  would  also  re- 
quire  a  huge  memory  storage.  In  multiline  printing  ac- 
cording  to  this  example  the  above  problem  is  solved 
by  the  creation  or  the  presence  of  the  «permanent» 
interline  gap.  By  devising  a  raster  which  consists  of 
groups  of  printable  drops  (or  a  discontinuous  scan), 
one  is,  in  effect,  dealing  with  «sub-rasters»  inside  the 
mother  raster.  In  this  way  compensating  for  aer- 
odynamic  effects  becomes  simpler  and  quicker  as 
only  sub-rasters  have  to  be  considered  as  they  can  be 
taken  as  separate  entities  where  the  error  introduced 
by  the  sub-raster  has  been  compensated  for  by  the 
provision  of  an  extra  guard  drop  between  the  leading 
and  immediately  following  printable  drop  of  the  refer- 
ence  sub-raster. 

each  column  of  each  character  matrix,  characterized 
by  the  step  of  producing  a  raster  of  drops  in  which  the 
differential  charge  between  drops  printed  on  oppo- 
site  sides  of  an  interline  gap  (17,  18)  is  increased  in 
comparison  with  that  between  adjacent  drops  to  be 
printed  within  a  line  (13-15),  whilst  the  number  of 
guard  drops  between  the  printable  drops  immediate- 
ly  adjacent  to  the  interline  gap  is  maintained  the  same 
or  is  reduced  in  comparison  with  those  between  the 
remainder  of  the  printable  drops,  whereby  the  dis- 
tance  between  printed  drops  immediately  adjacent 
to  the  interline  gap  is  increased  in  comparison  with 
the  remainder,  without  increasing  the  number  of 
drops  in  the  raster. 

2.  A  method  according  to  claim  1,  wherein  the 
number  of  guard  drops  in  the  interline  gap  is  reduced 
in  comparison  with  those  between  the  remainder  of 
the  printable  drops,  and  the  number  of  guard  drops 
immediately  following  the  drop  to  be  printed  immedi- 
ately  following  the  interline  gap  is  increased  in  com- 
parison  with  the  remainder,  without  increasing  the 
number  of  drops  in  the  raster. 

3.  A  method  according  to  claim  1  or  claim  2, 
wherein  the  group  of  printable  drops  forming  the 
different  lines  of  print  have  different  numbers  of 
guard  drops  between  their  respective  printable 
drops,  in  order  to  further  minimize  the  number  of 
drops  in  the  raster. 

4.  A  method  according  to  any  of  claims  1  to  3,  in 
which  three  lines  of  print  are  printed. 

5.  A  method  according  to  any  of  claims  1  to  4,  in 
which  twenty-one  drops  are  printable  in  each  raster. 
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35  Patentanspriiche 

1  .  Druckverfahren  mit  Hilfe  eines  kontinuierli- 
chen  Tintenstrahles  zum  Drucken  mehrerer  Druck- 
zeilen  (1  3  bis  1  5),  bei  dem  ein  kontinuierlicher  Strom 
von  Tropfen  erzeugt  wird  und  eine  gleichmalSige 
Reihe  oder  ein  gleichmaSiges  Raster  von  Tropfen  da- 
zu  benutzt  wird,  um  eine  Vielzahl  von  Kolumnen  in 
einer  Matrix  zur  Festlegung  individueller  Zeichen  zu 
drucken,  bei  dem  eine  gleichmalSige  Anzahl  von 
Tropfen  fur  jede  Kolumne  der  Matrix  benotigt  wird, 
wobei  jedes  Raster  eine  Anzahl  von  druckbaren  Trop- 
fen  und  eine  Anzahl  von  nicht-druckbaren,  soge- 
nannten  Abschirmtropfen  umfalSt,  die  sich  zwischen 
den  druckbaren  Tropfen  befinden,  und  bei  dem  die 
Anzahl  von  druckbaren  Tropfen,  die  tatsachlich  ge- 
druckt  werden,  fur  jede  Kolumne  jeder  Zeichenma- 
trix  entsprechend  variiert  wird,  gekennzeichnet 
durch  den  Schritt  des  Erzeugens  eines  Rasters  von 
Tropfen,  in  dem  die  Differenzladung  zwischen  Trop- 
fen,  die  auf  die  sich  gegeniiberliegenden  Seiten  eines 
Zeilenabstandes  (17,  18)  gedruckt  werden,  im  Ver- 
gleich  zu  der  zwischen  benachbarten,  innerhalb  einer 
Zeile  (13  bis  1  5)  zu  druckenden  Tropfen  angehoben 
wird,  wahrend  die  Anzahl  von  Abschirmtropfen  zwi- 
schen  den  druckbaren  Tropfen  in  unmittelbarer 
Nachbarschaft  zu  dem  Zeilenabstand  gleichgehalten 
wird  oder  verringert  wird  im  Vergleich  zu  denen  zwi- 
schen  dem  Rest  der  druckbaren  Tropfen,  wodurch 
der  Abstand  zwischen  gedruckten  Tropfen  unmittel- 
bar  neben  dem  Zeilenabstand  vergrolSert  wird  im 
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Claims 

1  .  A  continuous  ink  jet  printing  method  for  print- 
ing  multiple  lines  of  print  (1  3-1  5)  and  in  which  a  con- 
tinuous  stream  of  droplets  is  produced  and  a  regular 
series  or  raster  of  droplets  are  used  to  print  a  plurality 
of  columns  in  a  matrix  to  define  individual  charac- 
ters,  a  regular  number  of  drops  being  required  for 
each  column  of  the  matrix,  each  raster  comprising  a 
number  of  printable  drops  and  a  number  of  non-print- 
able  so-called  guard  drops  interspaced  between  the 
printable  drops,  the  number  of  printable  drops  which 
are  actually  printed  being  varied  appropriately  for 
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Vergleich  zu  dem  Rest,  ohne  die  Anzahl  der  Tropfen 
in  dem  Raster  zu  vergrofcern. 

2.  Verfahren  nach  Anspruch  1,  bei  dem  die  An- 
zahl  der  Abschirmtropfen  in  dem  Zeilenabstand  im 
Vergleich  mit  denen  zwischen  dem  Rest  der  druckba-  s 
ren  Tropfen  verringert  wird  und  die  Anzahl  der  Ab- 
schirmtropfen,  die  unmittelbar  denjenigen  Tropfen 
folgen,  die  unmittelbar  anschliefcend  an  den  Zeilen- 
abstand  zu  drucken  sind,  vergroftert  wird  im  Ver- 
gleich  zu  dem  Rest,  ohne  die  Anzahl  der  Tropfen  in  w 
dem  Raster  zu  vergrolSern. 

3.  Verfahren  nach  Anspruch  1  oder  2,  bei  dem  die 
Gruppen  von  druckbaren  Tropfen,  die  unterschiedli- 
che  Druckzeilen  bilden,  eine  unterschiedliche  Anzahl 
von  Abschirmtropfen  zwischen  den  jeweiligen  is 
druckbaren  Tropfen  aufweisen,  um  die  Anzahl  von 
Tropfen  in  dem  Raster  weiter  zu  verringern. 

4.  Verfahren  nach  einem  der  Anspruche  1  bis  3, 
bei  dem  drei  Druckzeilen  gedruckt  werden. 

5.  Verfahren  nach  einem  der  Anspruche  1  bis  4,  20 
bei  dem  in  jedem  Raster  21  Tropfen  druckbar  sind. 

venable  dans  chaque  colonne  de  chaque  matrice  de 
caractere,  caracterise  par  I'etape  de  creation  d'une 
trame  de  gouttelettes  dans  laquelle  la  charge  diffe- 
rentielle  entre  les  gouttelettes  imprimees  de  part  et 
d'autred'un  espace  d'interligne  (17,  18)  est  accrue 
par  rapport  a  celle  qui  est  comprise  entre  les  goutte- 
lettes  adjacentes  qui  doivent  etre  imprimees  dans  la 
ligne  (13-15),  alorsquelenombrede  gouttelettes  de 
garde  comprises  entre  les  gouttelettes  permettant 
I'impression  qui  sont  immediatement  adjacentes  a 
I'espace  d'interligne  est  maintenu  constant  ou  est 
reduit  par  rapport  au  nombre  compris  entre  le  reste 
des  gouttelettes  permettant  I'impression,  si  bien 
que  la  distance  comprise  entre  les  gouttelettes  im- 
primees  immediatement  adjacentes  a  I'espace 
d'interligne  est  accrue  par  rapport  au  reste,  sans 
augmentation  du  nombre  de  gouttelettes  dans  la 
trame. 

2.  Procede  selon  la  revendication  1  ,  dans  lequel  le 
nombre  de  gouttelettes  de  garde  contenues  dans 
I'espace  d'interligne  est  reduit  par  rapport  au  nombre 
dans  le  reste  des  gouttelettes  permettant  I'impres- 
sion,  et  le  nombre  de  gouttelettes  de  garde  suivant 
immediatement  la  gouttelette  a  imprimer  suivant 
immediatement  I'espace  d'interligne  est  accru  par 
rapport  au  reste,  sans  augmentation  du  nombre  de 
gouttelettes  dans  la  trame. 

3.  Procede  selon  la  revendication  1  ou  2,  dans 
lequel  les  groupes  de  gouttelettes  permettant 
I'impression  formant  les  differentes  lignes  d'impres- 
sion  ont  des  nombres  differents  de  gouttelettes  de 
garde  entre  les  gouttelettes  respectives  permettant 
I'impression,  afin  que  le  nombre  de  gouttelettes  dans 
la  trame  soit  encore  reduit  au  minimum. 

4.  Procede  selon  I'une  quelconque  des  revendica- 
tions  1  a  3,  dans  lequel  trois  lignes  d'impression  sont 
imprimees. 

5.  Procede  selon  I'une  quelconque  des  revendica- 
tions  1  a  4,  dans  lequel  vingt  et  une  gouttelettes  peu- 
vent  etre  imprimees  dans  chaque  trame. 

Revendications 
25 

1  .  Procede  d'impression  continue  par  jet  d'encre 
destine  a  imprimer  plusieurs  lignes  d'impression 
(1  3-1  5),  et  dans  lequel  un  courant  continu  de  goutte- 
lettes  est  produit  et  une  serie  reguliere  ou  trame  de 
gouttelettes  est  utilisee  pour  I'impression  de  plu-  30 
sieurs  colonnes  dans  une  matrice  afin  que  les  carac- 
teres  individuels  soient  delimites,  un  nombre  regulier 
de  gouttelettes  etant  necessaire  dans  chaque 
colonne  de  la  matrice,  chaque  trame  comprenant  un 
certain  nombre  de  gouttelettes  permettant  I'impres-  35 
sion  et  un  certain  nombre  de  gouttelettes  ne  permet- 
tant  pas  I'impression  et  dites  «de  garde»,  espacees 
entre  les  gouttelettes  permettant  I'impression,  le 
nombre  de  gouttelettes  permettant  I'impression  et 
qui  sont  reellement  imprimees  variant  de  facon  con-  40 
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